Incorporation of sterol into chloroplast thylakoid membranes and its effect on fluidity and function.
The sterol, cholesteryl hemisuccinate, has been incorporated into isolated thylakoid membranes of pea and lettuce chloroplasts in order to modify the fluidity of the lipid matrix. Changes in fluidity have been monitored using fluorescence polarization of the hydrophobic probe, 1,6-diphenyl-1,3,5-hexatriene and the electron-spin-resonance, spin-label probe, 5-doxyl stearate. Both methods indicate that incorporation of increasing levels of sterol reduces the fluidity of the thylakoid lipid matrix. At room temperature the thylakoid lipid matrix is relatively fluid and the effect of increasing the viscosity is to inhibit partially the maximum rate of steady-state electron flow and reduce the dark rate of reduction of flash-oxidised cytochrome f. The results are discussed in terms of lipid fluidity influencing the rate of lateral diffusion of reduced plastoquinone from photosystem II to photosystem I.